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A PROGRAM TO PLOT AN ANNOTATED TRACK
OR A TRACK AND BATHYMETRY

OR MAGNETIC PROFILE ON A
MERCATOR PROJECTION

1.0 IDENTIFICATION

1.1 Title

A Program to Plot an Annotated Track or a Track and Bathymetry or Magnetic
Profile on a Mercator Projection.

1.2 Identification Name

Mercator.

1.3 Classification Code

None.

1.4 RCC Identification Number

None.

1.5 Entry Points

MERCATOR.

1.6 Programming Language

Language: CDC 3600/3800 Fortran.
Routine Type: Program.
Operating System: Drum Scope 2.1.

1.7 Computer and Configuration

CDC 3800.

1.8 Contributor or Programmer

Marilyn L. Blodgett, Code 8176MB, Propagation Branch, written for the
Environmental Sciences Section, Acoustics Division.

1.9 Contributing Organization

NRL - Naval Research Laboratory, Washington, D.C. 20375.

1.10 Program Availability

If supplied with a magnetic tape, the Environmental Sciences Section,
Acoustics Division, will make a copy of this program.

Manuscript submitted September 3, 1975.
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1.11 Verification

This program has been used and tested by the Environmental Sciences Section,
Acoustics Division, for several months.

1.12 Date

May 1976.

2.0 PURPOSE

2.1 Description of the Routine
This program reads the data collected by an oceanographic or geophysical
experiment from a magnetic tape and plots an annotated track or plots the
track and bathymetric or magnetic value perpendicular to the track as a
profile. We use the format recommended by the National Research Council
of the National Academy of Sciences with one slight modification for the
input data tape. There is one logical record (of 80 characters) for each data
point. The different types of data (navigation, bathymetry, and magnetics)
are separated by an end-of-file mark with a double end-of-file mark at the
end of all the data.

Before the program reads this input tape, it reads three cards. The first card
specifies the minimum and maximum latitude and longitude in degrees and
minutes. The second card specifies the kind of plot desired, the number of
tick marks between the meridians and parallels, the spacing between the
meridians and the parallels, the height of the map to be drawn, the dates of
the data on the first input tape to be considered for plotting, the actual values
to be plotted, and the units per inch for plotting the bathymetric or magnetic
profiles along the track. The third card defines the actual data format on
the input tape (the format varies for the three types of data).

With all the required parameters defined, the program starts to read the input
tape one record at a time. Each record is checked to see that the fix falls on
the defined grid and that it was taken on or between the two specified dates.
Only those points which meet both requirements are plotted. The program
continues reading the input tape until it reads an end-of-file mark or a fix taken
after the last specified date. If there are additional input tapes, the program
reads them in a similar manner. The beginning and end dates for each new
input tape are required on an Extra card. A maximum of four input tapes can
be used. When all the input tapes have been read, the program prepares to
plot the track or annotated track and, if required, prepares to plot the profiling
values for either bathymetry or magnetics-

The track is plotted on a Mercator projection which is drawn exactly to
scale. The grid may be blown up to any reasonable size. Since the projection
is drawn exactly to scale, a mosaic can later be built of the entire area.
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2.1.1 Navigation Data

The program reads the date (month and day), time (hour and whole minutes),
latitude, longitude, and fix number from the input tape according to the
specified format. The southern latitudes and the western longitude are preceded
by a negative sign. Normally, the track is plotted in a continuous line with
every nth fix marked with a square symbol and annotated with the fix number.

2.1.2 Bathymetry Data

The program reads the date (month and day), time (hour and whole minutes),
latitude, longitude, and uncorrected fathoms or corrected meters from the input
tape according to the specified format. The southern latitudes and the western
longitudes are preceded by a negative sign. The program can convert uncorrected
fathoms to uncorrected meters. If an annotated track is desired, each fix is plot-
ted with a small plus symbol and annotated with uncorrected fathoms, meters, or
corrected meters. If a profile is desired, the track is plotted in a continuous
straight line, and the profiling series is multiplied by -1 to drop it below the track.

2.1.3 Magnetic Data

The program reads the date (month and day), time (hour, and whole minutes),
latitude, longitude, and residual magnetic intensity from the input tape accord-
ing to the specified format. The southern latitudes and the western longitudes
are preceded by a negative sign. If an annotated track is desired, each fix is
plotted with a small plus symbol and annotated with the residual magnetic
intensity. If a profile is desired, the track is plotted in a continuous straight
line, and the profiling series is residual magnetic intensity.

2.2 Problem Background

This program allows the researcher to plot vast numbers of bathymetric and/or
magnetic data on a Mercator chart. There are two ways of plotting the data:
plot an annotated track (data value plotted according to geographical coordi-
nates) or plot a profile of the data using the track as a reference point.

3.0 USAGE

3.1 Calling Sequence or Operation Procedure

Not applicable.

3.2 Arguments, Parameters, and/or Initial Conditions

Not applicable.

3.3 Space Required (Decimal and Octal)

3.3.1 Unique Storage:
7074 octal (3644 decimal) locations exclusive of system library
functions.

3.3.2 Common Blocks:
/MAPSYS/, /INPT/, /RATCOM/, /CHTLBL/.
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3.3.3 Temporary Storage:

None.

3.4 Messages and Instructions to the Operator

None.

3.5 Error Return, Messages, and Codes

Insufficient information to complete plot.

3.6 Informative Messages to the User

None.

3.7 Input

The actual format of the data on the input tape, the kind of plot desired, and
the map specifications are read in via input cards. The track and the actual
data to be annotated or profiled is read in via magnetic tape on logical units
10 through 13. Appendix A presents samples of our data formats on the in-
put tape. Appendix B is a complete description of the input deck setup.

3.8 Output

The program prints on the standard printer (logical unit 61) the data format,
chart parameters, and the actual number of points plotted for the track and
profile. It writes the plotting instructions on a magnetic tape (logical unit
40). Appendix C presents sample profiles.

3.9 Formats

Appendix B describes the program deck structure.

3.10 External Routines and Symbols

SKIPFILE, PLOT, SQRTF, SINF, LOGF, COSF, TANF, ATANF, ACOSF,
NUMBER, SYMBOL, XMODF.

3.11 Timing

The time required depends on the size of the grid and the number of data
read and plotted.

3.12 Accuracy

The grid is reproduced exactly to scale.

3.13 Cautions to Users

None.

3.14 Program Deck Structure

Appendix B describes the program deck structure.
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3.15 References - Literature

N. Maddage and S.J. Kozloski, Program Seachart, Naval Research Laboratory,
Washington, D.C. M.L. Blodgett and J.V. Massingill, "A Program for Storing
Oceanographic Data on Magnetic Tape," NRL Report 7861, March 1975.

4.0 METHOD OF ALGORITHM

Not applicable.

5.0 FLOW CHART AND/OR SOURCE LANGUAGE LISTING

The flow chart and listing are given in Appendixes D and E.

6.0 COMPARISON

No other known programs are available for comparison.

7.0 TEST METHOD AND RESULTS

The program has been used and tested successfully on a Calcomp Plotter.

8.0 REMARKS

None.
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APPENDIX A
Sample Input Data Record
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BATHYMETRY RECORD
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MAGNETICS RECORD
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APPENDIX B
Deck Assembly for Program Mercator

r 13 End of File card

12 Extra card (one for each additional input
j .1 ' b tape)

11 Format card

10 Parameter card

9 Chart card

8 Run card

7 Program Mercator (binary deck)2

l, I| 2-6 Equip cardsl (logical units 10, 11, 12, 13,
and 40)

}1 Job card

1The program uses a scratch tape on logical unit 05, but no Equip card is required, since the drum
is used.

21f the Fortran source deck is used instead of the binary deck, a Fortran card is required after the
Equip card. In addition, a Scope card and Load card must follow the source deck.
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Column
Number Card Title Number Description

1 Job 1-21 7/9 JOB, Charge No., ID No., time.
See page 2-2 of the 3600/3800
Computer System Drum Scope
Manual.

2-6 Equip 1-18 7/9 EQUIP, 40=**, WO, LO
7/9 EQUIP, 10=**, RO, HI
7/9 EQUIP, 11=**, RO, HI
7/9 EQUIP, 12=**, RO, HI
7/9 EQUIP, 13=**, RO, HI
10, 11, 12, 13, 40 = logical unit
numbers.
RO = read only. LO = low density.
WO = write only. HI = high density.
See page 2-3 of the 3600/3800
Computer System Drum Scope
Manual.

7 Program Deck of This is the main program with asso-
Mercator ciated subroutines. If the Fortran

source deck is used instead of the
binary deck, a Fortran card is re-
quired after the Equip card. The
Fortran card reads 7/9 FTN, L, R,
X. In addition a Scope card with
SCOPE starting in Column 10 and
a Load card must follow the source
deck.

8 Run 1-13 7/9 RUN, T, P, R, M, D
T = time limit in minutes.
P = maximum number of print or

write operations
R,M,D may be left blank. See page
2-15 of the 3600/3800 Computer
System Drum Scope Manual.

9 Chart 1-5 28.0
Degree portion of southernmost
latitude for the chart (28030'N).
(If the latitude were 28030'S, a
minus sign would precede 28.0.)

6-10 30.0
Minute portion of southernmost
latitude (28'30'N).
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Column
Number Card Title Number Description

11-15 35.0
Degree portion of northernmost
latitude. (A minus sign would in-
dicate the latitude is south.)

16-20 0.0
Minute portion of northernmost
latitude. (Both degrees and minutes
must be specified in decimal form
even if a zero value is assigned.)

21-26 -45.0
Degree portion of westernmost
longitude for the chart (45010'W).
(The minus sign indicates the lon-
gitude is west.)

27-30 10.0
Minute portion of westernmost
longitude..

31-36 -40.0
Degree portion of easternmost lon-
gitude (40025'W).

37-40 25.0
Minute portion of easternmost
longitude.

10 Parameter 1-5 4000 (right justified).
Units per inch for plotting values
along the track. In this example
a value of 4000 gammas would be
plotted 1 inch above the track. The
remainder of the profiling data
would be scaled accordingly.

7-8 60
Number of tick marks between the
meridians.

9-10 40
Number of tick marks between the
parallels.
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Column
Number Card Title Number Description

12 0, 1, or 2
0 = every fix will be plotted with
a + symbol and annotated.
1 = the track will be plotted in a
continuous line and every nth fix
(columns 20-24) will be marked
with a small square and annotated.
2 = plot value series as a profile
perpendicular to the track.

14 0 or 1
0 = use value as read from the input
tape.
1 = read uncorrected fathoms from
the input tape and convert to un-
corrected meters.

16 0 or I
0 = do not multiply the profiling
series by -1.
1 = multiply the profiling series by
-1 to drop it below the track.

19 0, 1, or 2
Number of files to be skipped over
on the first input tape. There are
a maximum of three files on our
Geodata tapes.

20-24 12 (right justified).

This value designates the n of the
nth fix to be annotated. This value
is specified only if there is a 1 in
column 12.

26-30 5.0
Degree portion of the interval be-
tween the meridians.

31-35 0.0
Minute portion of the interval be-
tween the meridians. (Both degrees
and minutes must be specified in
decimal form even if a zero value is
assigned.) In this example the spac-
ing will be at 5-degree intervals.
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Column
Number Card Title Number Description

36-40 10.0
Degree portion of the interval be-
tween the parallels.

41-45 0.0
Minute portion of the interval be-
tween the parallels. In this example
the spacing will be at 10-degree
intervals.

56-60 9.00
Physical height of the chart to be
drawn.

64 1, 2, 3, or 4
Number of input tapes, with the
maximum being four.

65-72 02250330
Date and time of the first data point
to be read and plotted from the first
input tape. Columns 65 and 66 are
for the month, columns 67 and 68
are for the day, columns 69 and 70
are for the hour, and columns 71 and
72 are for the minutes.

73-80 02280830
Date and time of the last data point
to be read and plotted from the first
input tape. All data between the
date and time of the first data point
and of the last data point will be
read and plotted if it falls on the
defined chart.

11 Format 1-? (15XI4, 1XI4, 1XF8.4, F9.4,
1OXF5.1) This format should be
replaced by the desired input format.
The format must be enclosed in pa-
rentheses and left-justified. Via this
format the program reads the date
(month and day), time (hour and
whole minutes), latitude, longitude,
and value to be annotated or pro-
filed (fix number of navigation, un-
corrected fathoms or corrected meters

13
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Column
Number Card Title Number Description

for bathymetry, and residual mag-
netic intensity for magnetics). The
formats for reading the three data
types on our input tapes are:

* Navigation
(15XI4, 1X14, 1XF8.4,
F9.4, 9XF5)

* Bathymetry -uncorrected
fathoms
(15XI4, 1XI4, 1XF8.4,
F9.4, 1OXF5.1)

* Magnetics
(15XI4, 1XI4, 1XF8.4,
F9.4, 28XF5).

12 Extra 1-4 0, 1, or 2
Number of files to be skipped over
on the second input tape. There
must be an Extra card for each ad-
ditional input tape. Since there is
a maximum of four input tapes,
the maximum number of Extra
cards is three.

5-12 02250330
Date and time of the first data point
to be read and plotted from the
second input tape. The dates for
the first input tape are on the Map
Parameter Card.

13-20 02280830
Date and time of the last data point
to be read and plotted from the
second input tape.

13 End of File Terminates the run.
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APPENDIX C
Sample Profiles

BATHYMETRY PROFILE

MAGNETIC PROFILE
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APPENDIX D
Flow Chart
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APPENDIX E
Source Language Listing

PROGRAM MERCATOR
REAL 4AT
REAL LATMIN,,LATMAX',LIN0MN*LONaMAX
CIMENSION 0L'F(254),ANOMC2),HEAD(2)#S(2\
DIMENSION lrF(1)
COMMeN/MAPSYS/ CQRR(4-), RR, DE4, ACHT, 800

1PR, XMIN, YMIN', XMAX, 90D
yMAX, MP, ICR, 3A, 1000
RAHI, RAWI 1100

C 1200
CQMMON/INPT/ALATND. ALATNMI ALATNS, ALATXD, ALATXM, ALAYXS, 1300

1 ALOGND# ALOGNM, AtOGNS, ALOGXD, AlOGXM, ALOUXs, 1400
2 PPC , KOMP, WIDTHt HITF, DEODVD, DEGDVM, 1500
3 CEGDVS,* NTIC, TICLGfJ ALTMD(5)#ALTMM(5),ALTMS()e 1600
4 ALNMr(5),ALNMM(5)TALNMS(5),ALTsD(5 ,ALYSM5),ALTSS(5), 700

ALNSC(5),ALNSM(5),A.NSSC5)DAR(5), VR(5) ±800

COMMeN/RATC0F/NAVSYvs NORATE, RATID15), CDDY(5), RATINCO , 4881 ARAT'.), PHIMc151 ALAM(5), PHIS(5), ALAS(5), KNTMAX, 2100
2 KNT, RpS, NR, DELT, OSLNC5) 2200

-C 2300
COMMON/CHTLML/MINMERA MNMER(M0)I *-.7, MINPAR, MNPAR(50), 2400

1 mAXPAR, NC, *o-I- , NTC, NLY, 2500
2 Ny(50), NRYI XI,50), YK(50 ), KXAXIS, 26no
3 KYAXIS, IYNI Nit XTIB, YTIB, 2700
4 LYN 2800

COMMON/F IXRAT/PC LNTX
C '2900

LP I Q 3000
tFIRSYT0
KOUNTi1
JA ; I 83200
IPR 6 61 83300
tCR * 60 83400
IEXuQ
IT;19
IUPF3
ALATN$P0,0
ALAYXS Q,0
ALGQN$0 30

DEGDD$0 ,0
CEGDV$;O O
Pjw3,141~9
I'GMP:1
NAVSYSum
NORATEPQ
IYNgO
LYNat
mPCgt

C READ IN RANGE OF CHART, 83500
READt(60 l8 ALATNDALATNMALATXDALATXM.ALOGN0,ALGGNMALOGXD~

1AL0GXM
101 FORMAR N4F51#FGiN F4PTCF6,NDF4l IN
10 READ(ICROO1IGINCH',NTICINTIX; iLINEXUSEaiMULTItTAPEIPTDEGDVDDEGDvM#DEGD

2vvM,

17
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.1DEGDDDrDEGDDP lRENeTP JUDYi ITM1,,JUDY2. TM2
601 FeRMAT(F5,lX i2.13l, ~XF5,1 3F5,ll*0XP;,2,5!4)

CO 777 IXg liTAPE
777 CALL 5KTIPFLE(17)

Ge TO(2o,300)jA
20 RRz019966329966

NS Y a
Co#*. CONVERT DEGREESl MINUTES AND SECOND$ TO RADIANS

CALL DTOR(ALATNDALATNMALATNSC@lRR(l))
CALL DTOR (AATXDALATXMALATXSCSRR(2))
CALL pTeR(AWEGNPALOGNMALGNSCORR(3)
CALL DTOR(Ai!CGXPDALOSXMAL8GXSCORR(

4 ))
CALL DTSRt (DCDVDDEGDVyDEGDVS,0EL)
CALL DTOR(DECDDDDFG0IPDEGDDSDDL)
CALL PLOTS(JEUF,254,4g,29 )
CALL PLOT(6 i 0:0 3)

C*4*o MeRCATS H5 SNUARQUYTINE NAME FOR HERCAOR PROJECTION
too CALL MERCAT

IF(WIDTHLEC .01RHITELE,0,0)GO TO 800
700 CALL GRAT1E

IF(NTYC)7l5#7l±57lo
71g CALL TICX
715 I(NTM2P26#2d71'7
717 CALL TICY
26 CALL GHLABEL
25 M41

AMINtgO
$ECFO IO
PINUSa40000C00 0000 000
XLAM4AHSF(ALATNM)
KGYgALATN0 A0DSMINPS
IF(KOYiEQMPNUST27j2 8

27 LATMIN-ALATNCtX;AM/60Qo
GO TO 29

28 LATMINxALATNC # XLAM/6010
29 XLAM;ABSF(ALATXM)

KOYpALATXDANDMINPS
IT(KOY.EQmIMPUSj3 O,3t

3o LATMAXSALATMD*XLAM/6Qo 
0G TO 32

Ut LATMAX=ALATXr t XLAM/00,O
32 XLAM=ABS7(ALUGNM)

KIYpA40GNDQ.A'DMINUS
tF(KSY,EQ4M~iNUS) 33,34

33 LGNGmIN-AL~OQDPXLAM/6gQ
00 To 35

34 LONGMINiAL8GOND * XLAM/60,0
35 XLAMPA8SF(AL2eGXM)

KOY;A400XDSANDsMTNUS
IF(K1DY,EQ,MI USP36',37

36 LONGMAXaA6OGGDuXLAM/6p,O
GO Te 38

Ej LONGMAXIAL6G0p* XLAM/60,0
38 READ(60,o0oo)jFM
1000 FGRMAT(joAS)

WRITE(61,55 I FM

555 FORMAT(A DATA PCRMAt ,,*,JOAO)
WRITE(61.,01C)

1010 FORMAT(± ),jiHCHART PARAME'ERS)
WRIYE161,1011 )4A'MINM,,THAX

l011 PORMAT(IH ,2cHSQLTHMG$T LATITUDE ,Foi,2*loX2oHNSRTHMQSY LA~ tTUDE

WRITEt6(.lo,1D2 )LtONM!N1 LtGMAX

18
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1o02 FORMAT(IH ,20HW56TMQST LONG13TUDE #F10,2,j.oX20HEASTMY95T LONG!TUDE

1 ,F1 0 1 2)I FIP,2

7400 READp IT, tVN) IDAY, ITtMEIRLAtaRLON0tANOMAL
IF(OIOHECK, 17)7400,7051

7051 IF(EQFsIT~f0c2sjco
7401 SJPfg3

GO TO 7400
1001 TF(IDAYLT,Al.Yj) GO TO 7401

IF(IDAYGT,MDY2) Go TnC 1002
IF(jDAYEQ,0) 00 TO 1002
IF( DAYEQlDYIANDITIMELTlITMI) GO fO 7401
IF(IDAYE0S.J0LY2,AND, ITYME,Gt TITM2)GO To 1002
2T(RLAT,LTLATMIN) GO TO 7401
IF(RLAT,GTLATMAX) GO To 740t
tF(RLONGTLYONQMIN) GO TO 7401
IFTRLQNG ,TtLNGRAX) GO TO 7401
!TRAKITARAK 1
CALL, ptARMRANT ,AIN',SECRRL.AT)
CALL ptOR(RLCNO ,APJN1 SC,RRLONG()
CALL MERCTR(CAOLFTRRiRRLATYRRLONGXD:IMYD!M)
SF C IUS ,EQ ,1) 6 09, 6 j

60 9 ANOMALRANOMA4*118289
610 IF(jMULT,6o,1)6.11608
6 tj ANOMAL.zANOMAL
600 IF(IFJRST)80 t1,Oac0,8c 0
8000 XLAASTsXDtM

Y.WAsYEYDIM

$(2)RYDIM
IF IRSTNI
CALL PLeT(XDIMYCjM,3)

e0oOl ANOM( ,EANOM(2)
ANOMCX )xAN'OMAL
IF(IFJRSTiEQtl, 503,X04

5D3 XDIFFgXDIMoS(f)
YDIFFsYDIM S(
IFIRS1'2
G@ To 1i

504 XDIFFg(XDtFF ** (XD!Mu51)))/2
VYDIFFP(YDlFF * CYDIM * S(2)))/2

15 HEAD(2)FATAN2C(YpIFF,XDlFF)
IF(HEAD(2),4?toYEEAD(2)o2oPl*HEAD(2)
?F(o0 ,LEHEArC2))4il,408.

411 TF(HEADC2),}LP1,/2l4o04qo8
407 ISIGNSI

GO TO 23

400 IVF(3,PI/9,tL4,HEADf2))412,410

412 VF(HEAD(2),LA,2,*P!)4g9,4±O
409 ISION;l

GO TO 23
410 ISIGNeal
23 XONE4S(±).lSIGN*ANOM(±)*SINCHEADC2))/GINCH

XTW0=$(2X*I5IGN*ANOM( a oCOS tHeA3e2 ) /GINCW
IF(ILiNE,Elt,2) 60C>606

60g WRITE(o5,70g) XQNEXTWeItUP
700 F0RMAT(2FjoV4,I1)

19



BLODGETT AND MASSINGILL

600 SCl);XDjM
s(2 )pYD IM
NEAD±),eHEAPM2J
CALL ANGANO8COPMXLASTYDIMYLASYANG)
CALL FIXANO(XDTMYDIMjANGANOMALK0UNTILINEsIPTIUP)
KOUNTaKOUNY t I
XLA$TYXDIM
YLASTaYDIM
De TO 7400

1002 fEX;IEX * I
REWIND It
IF(NGtP,E9,fEX)408 TO 999
IT'IT + I
READ(ICR,997)rTAPEJUDY±OITMI#JU0Y2,t M2

997 FORMAT(514)
co 998 IXslITAP6

998 CALL SKIPT1IECIT)
MM!R3

08 YG 7400
999 TFV(LINE,EOt2)607,80d
*07 REWIND D5
1003 READ(05i700OX0NEXTW0'jIVP

IF( IOCHECLKg!)jo3'.5o
8 F(Et0,o05)B8oc,8o0

O01 IANeMNIANOM t I
IF(IFIRSTlEQ,2) 5057506

F05 CALL PLe0Tx8'E#Xwe.})
I F IR$ T;X3

>06 CALL PLeTtXeNe#XTWGIUP)
G0 To s 003

800 CALL PLGT$CotQ)
CALL STOPPLOT
WRITE(61±Oa2C )TRAK

1020 FORMATeXHQ,±5HPREGRAM PLOTTED, I8,SX19HFIXES FOR THE TRACK)
!F(ILINENEI2) Ge T0 1015
WRITE(61:10iW~ANOM

1021 FORMAT(CH0,J!HPRE0RAM PL6TTEDp18,5X22HPS!NTS FSR THE PROF1'LE)
JoI5 STOP

END

20
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BLODGETT AND MASSINGILL

$UHR0(jTINN .PAY1e 60000

CA**;**~4****#t**t***********s*4$F*$'4***te* lb* 60200

C. *60300
C T'tIS SUHROUTINE $TNR5S VALUES IN AN ARRAY THAT ARE USED FOR PLOTTING 60400

C BORDER AND ORA7ICIlLE FOR A MeRCATOR AND I!IVERSE MERCATOR PROJECTION 60500

c * 0.ART, NOTE', ;FC !PCuMENTATION FOR EXPLANATION OF INVERSE MERCATOR, 60600
.c * ~~~~~~~~~~~~~~~~~60700

C 60900

COMMONWMAPSYS/ CORRC4.) RR, DEL. ACH?, 61000

1 iPR, XMIN, YMIN, XMAX, 61100

YMAX# MP. ICRI JA, 61200

3 RAHI* RAWI 61300

61400
COMMONXINPT/ALATNDO ALATNMj ALATNSI ALATXDI ALATXMI ALATXSI 61500

I AL4G0D, ALQGNHI ALOGNS, ALOGXDs ALMGXM? ALOGXS, 61600

2 M'PC, KOMP, WIDTH, HITE, DEGDVD, DEGDVM, 61700
C EGP'S, NTIC, TICLGTI ALTMD(5)sALMM(5),ALTMS(5)s 61800

4 ALNMC(5),ALNMM(5),ALNMS(5),ALTSD(5),ALTSM(5),ALTSS(5), 61900
5 ALN$C(5),ALNSM(5>,ALNSS(5),AR(5), VRt5) 62000

COMMON/FlXGRAT/PDLNTYX
C662100C-X:sa:s:-x: :=~=:::"8 RE:::s:=wN>sz;:: 62200

c 62300
ONEpE- :r ,1419726535/180.0 62400
CALL PL6TNXMINYPIN,3j
CALL PLOT(XMAXYt*IIj,2)
CALL. PLOT XMAXyMAX 2'5
CALL PLOTlXMTN#YMAX, 2)
CALL PLOTWXMINjYMPIN2)
IT (DEL)90,9Co oo 63000

too GO TO( loi±Ci 9 j0)MP 6320
±10 LK ! 3 03o

XL. 1 6330

NTRY R vs 63400

±20 IF(DELtLT.ONEDEG)NTRY a . 63500
TEMP a CORR(L.Ki/DEL
ITEMP 4 TYPMP4OoOcl 63700
DIFF 9 AOSWtEMP-ITEMP) 63800
AINCR : DEL 63900
IF(DIFFOLTVEL./C,0)GO TO 140 64000
IF(CORR(LK),LT,0,0)G0 TO 130 64100
AtNCR 3 DEOL*(1,0DIFF'I 64200
GS TO 140 64300

130 AINCR a DELtrIFF 64400
140 ALCHK a CORR(MWX1)-A!NCR/4,0 64500

GO T0(150,160)KL 64600
150 AL.NG 4 CQRR(3)sANCR 64700

Isu a 1 64800

GO TO i7O 64900

160 A0A7 I CORR O1)*AINCR 63000

I p 3 65100
1)0 NP a 65200

I Sw 1 65300

KSW W 1 65400

22
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0G TO8100,9C)KX 65500
180 CALL MERCTR(c,4AHrTRRCORR(SB)aAL6NGaXXYY)

CALL PLOT(XXYYhNP.) A

'JSW,4 3 Npf 6I9 8
G3 TO (189,'2C0).SW 65909

1 AL 5 OALL 6HFGLr(.A NXXNTRY) 6R6 Y 0 
ALONG 2 AL[ONG-DEL 66±o 

IF(ALQNO,0TrALCHK)GO TO 200 66200

LK 1 66300

KL Z 66400
NTRY v 2 66500

GO TO 220
190 CALL MERCTR{C ,ACHT',RRALATCORR(tSB)IXXYYJ

CALL P4L0T(XXYY!NP.)
JSW ' Np"j 66900
GO TO(195,1pc)Jsw 67000

195 CALL CHFBOL0f0LAT#rYYNTRY) 67100

ALAT s ALATCEL 67200
IF(ALAT,GT,ALCHK)QG TO 900 67300

200 !F(NPNE,.3)GC TO 2iO 67400
iSs q ISB*0Sk' 67500
KSW 4 '±*OSW 67600

210 ISW a lm1sw 67700
NP g NP*tSW 67800

GO TO~l80,190CL 67900
2 2 Q STDEL.UDEL

EELPDML
IF(DEL)900 ,9C00 20

900 CALL PLOT(XM!NoYPINl)
9o CELWSTDEL

RETURN
END 71400

PROGRAM LENQTH g0321 QRATIE
ENTRY POINT5 GRATIE Q9003
8L6CK NAMES

MAFSY$ 0002±
INFT 13
FPGlRAT o0l02

EXERNAL SYMBOL0
01cl0olo0NC03100

QPLC T

?IBFCTR
CHFeLl

00±634 SYMOGL.S

23
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$UBROUTINE QNSYM(LASELjXDIMUYDIM#NCHARJSUB) 33400

DATAHH a 0,07)1, cw I os) (H a 0,14), (S a 0,04), 31500

ANC J 3,0 31700
100 F XABS7SPCHAR) 4SUB 31800
GO TO(10,OO ,±O ,2O) |00 31900

nANC P AALL. NCl 32no
CALL YMBEL(iDlM.YDtM',WLA9EL,0,0t8)
X2 a XDMkWeANC$Si*(ANCfjso)*o0A3 32200
YH YDTM*H 32300
IF(NCHAR,0T,0)00 TO 3a 32400
X3 a X2 32500
GO TO 40 32600

30 CALL $YMBOL(X2sYHtHHlH0,0,0Q1) 32700
IF(N0HARLT,5)QO TO 5g 32800
X3 q X2,3.0*(W*S) 32900

40 CALL, SYMBQL(X3iYHHH,1H/jo0Q#1) 33000
50 RETURN

END 33200

IDENT CHSrYt

PROGRAM LENOTH D0174
-ENTRY POINTS CHyYM 0O011
EXWERNAL SYMBOLS

08CD1C,
SYBRL

00963 sYMaeOs

24
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SUBROUTINE OCDCGN(FLPT DJL PTMtCD#NOCHtNEI
DATA(IB0NX e 606c60601606to6w6aE), (NOR ; 458),

1 E(EAS ; '259)o CIWES s 66B)
DIMENSION LTF (1g)

NEWS i XABSFINC)
.LPTD O ABSr(FLPTC)
LPTM F VLPT1
IF(NE,GT,0)0a TO 5o
IF(LPTM,Ng.O)Q0 TO 50
NOCH s 5
ICAR a LPTD
GO TO 60

50 NOCH * 8
ICAR I LPTD*10004L.TM

40 IF(4PT0,LT,1CO)NOCH x NOCH4
DO 5 LZ; ,NUCH

5.LTR(L) a n
NCHAR A NOCH-2
CALL 0UL.AB(CARsNCHARiLTR4l))
KK 9 NOqHaj
DO 10 JJRK!,l

lo LTR(JJ) M SBDNK
IF(NOCH GT,6)LTR(NOCHo4)PIBLNK
Go TO(20,z0oNEWs

20 KeMP w IEA$
JF(FLPTD,,LT,O,0)KOMP P IWES
0G TO 40

30 KOMP f NOR
IF(FLPTo,LT,C,0)xKMP J ISOU

40 LTR(NOCH) ; KOM?
CALL APACK(NeCH14TR(IlaGBCD)
RETURN
END

PReGRAM LENOTH
ENTRY POINTS BOCCON
EXTERNAL SYMaOLS

c

C

90276 7DbNT
00022

8 Co CON

OIC1l4OO
08VUIOt,
8ULAU

00±20 SYMBNOL APAGX

SUBROUTINE CENTR(MC,PLOCDL. L)
COMMON/CHTLdL/Mi MER, M MER(50),MAXMER,

I MA3PAR, N8, NNC150Dj
2 NYMSo) NRY, X050),
13 KYAXIS, IYN, Ni,
4 L Yh 

MN i pARP
NT8,
YK(50),
xMTao,

DATAIWID.I 0,08)s (SP a 0,04)

CTLL ywEID-sP)0PC~sP
CLOCaI LLO,3
RETURN
END

25
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(tIseu a 62),
9800
9900

±0000

1 0300
10400
10500
10600
10700
10800
10900
11000
11100
±1200
1±300
14 00
11500
11600
11700
11800

12000

12iOO0

12300
12400
12500
12600
.1270 0
12800
1290 0
13000
13100
1320 0

MNpAR(50)i
NLY,
KXAXIS,
Y I 'I

14400

14600
14700
14800
1 4900

1.5100
15200
15300
15400
15500
156 o 
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PROGRAM LENqTH
ENTRY P TNT$
RLSCK NAMES

EXERNAL SYMBOL!,

00052 SYMBGL!

CE F' TR
O S64
gOaSo

IDENT CENTR

CHTILBL g0473

OIC04100
8 ac 0 1 I

SUBROUTINE QRLAPEL
COMMON/HAPSY$/ cORR14),

a YMAX.

COMMON/INPT/ALhATND, ALATNM.
A.OGiND, ALOGNM,
INOTUSE(79)

C0MMON/CHTL5L/MINMER. MNMER

1 MAXPAR, NC,
2 NY(5 0 )1 NRY,

IRYAXIS, IYN,
4 LYN

CATACNO w 8), P.'H a 0,07)

RR,
XMIN,
MP,
RAWI

AL.ATNSP
ALOGNS,

(50) I MA)

XLi
N I ,

DE
YMiN,
ICR.

ACH?,
XMAX,
IA,

ALATXD, ALATXM, ALATXS,
ALQGXD, ALSGXM, ALOGXs,

cHER. MINPAR, MNPARA(0),
4lsoa, NTCX NYA,
150?. YK150), KXAXIN S
I XTis, YYIW,

c NEDE9 e 3,1415926535/160,0
NMIN 3 41
IFCDELL.TINEDEG)NMIN 4 I
LNG NMIhN*
LTD * NMIN*2
CALL iCDCEN(tA.OGNDAL8GNMMINMERNCLNGI
CALL BCDCONtLGGXD;ALOXMMAXMERNTCLNG)
CALL PCDCGN ALATND ,ALATNMMINPARNLYaLTD3
CALL 5CDCJ tALATXD,ALATXMMAXPARNRYILTD)

C
Cel, SET UP;MINIMUM MERIDIAN LABEL

Y1 YM1Nw0,;05
KNT ; 0

100 CALL QENTR(NCoHTLyTL0.)
XI e XMINsHTLL

KNT KNT*1
CALL GHSYM(MINMERX1jYiNC,4)

c
C, 1,. SET UP INTESMEPIATE MERIDIAN LABEL$

120 Kl K1(
KN XABSF(NNC(KI))
CALL QENTR(HNoHTLLTLL)

X XL(KI)4kTLL
CALL. CHSYM(MNMER(Kt),X1,Y±,NNC(Kt),l)

140 IFCKILTKXAXIS)O TO 1.20

'C,, . SET UP MAXI4FUM MERIDIAN LABEL
'i69 CALL 0ENTR(NTCoHTLLTLL)

X1 ; XMAXmHTLL
CALL CHSYM(MAXMERXlYINTC,3)
GO TQ(j60,8±C)KNT

26
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22700
22800
22900
23000
231a0
23200
23300
23400
23500
23600
23700
23800
23900
24000
24100
24200
24300
24400
24500
24600
24700
24800
24900
25000
25100
25200
25300
25400
25500
25600
25700
23800
29900
26000
26100
26200
26300
264nn
26500
26600
26700
26800 0
26900
27000
271 00
27200
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C 27300
C,,,, SEt UP FOR ILPPeR BOOPEM 27400

1O0 YI q YMAX,0,C55 27500
SO O 100 27600

C 27700
C,,,, SET UP FORIPINIY'UM PARALLEL LA8UL 27800

C FIND XI PER gEFT 80RDER 27900

180 CALL QENTR(NLYoHTLLaTLL) 28000
KNT 3 a 28100

XI ! XMjN*(TLL*jQ055) 28200
200 Yl a YMIN 28300

KY a 0 28400
KNT a KNt*i 28500
CALL 9HSYM(MINPARXlY1,NLYj3) 28600

C 28700
C,,,. SET UP INTFHMEDIATE PARALLEL LABEL5 28800

220 KY 3 KY*l 28900
Y1 q YK(KY)4HH 29000
GS TO(23ai24C)KNT 29100

C FIND XI PER LEFT BORDER 29200
230 KN q XABSF(NY(KY)) 29300

CALL CENtR(M1h.HTRL,TLL) 29400
XI a XMINm(TLL*0,a25) 29500

240 CALL CHSYM(MNPAR(KY)#X1,YINY(KY),I 29600
260 IF(KYL?,KYAXIS)GO TO 220 29700

C 29800
C,,,, SET UP MAXVkUM PARALLELILAOEL 29900

2e0 Y1 q YMAXufl;,Z 30000
ee TOG(290,30C)KNI 30100

C FIND XI PER LEFT BORDER 30200
290 CALL CENTR(NPYHTLL,%L) 3 3

XI 3 XMIN(T.LL*0, 055) 30400
300 CALL CHSYM(MAXPAhjXioYlNRY,3) 30500

GO T0132o03%5C3KNT 30600

C 30700
C,,,. SEt UP FOR FjQHT BORDER 30800

320 XI a XMAX*0,005 30900
0O TO 200 31000

350 RETURN 31100
END 31200

IDENT GHLASEL
PReORAM LENOTH g031J,

ENTRY POINTS CHLABEL 00065
BLGCX NAMES

HAPSYS 00021
INFT 00133
CH¶LOL Q.4D3

EXTERNAL SYMBOLS
oac Dlc?
BOtrN
CF.N TR
CH C y M

00o4l SYMBOLS

27



SUBROUTINE AFACK(NCHS STRIN0,BUTLAB)
DIMENSIGN STFING(NCHS5,OVTLA(12)
.ENCODE1@,lols@UTLARZISTRINGeI),ImlNCHSi
RETURN

101 F9RMAT(t8R1
eND

PROGRAM LENGTH
LN7RY POINTS APACK
EXTERNAL SYMBOLS

C

00Q70 IDENT

00056

THENO
08GD I ?, 
ENC,
QNSIN5L.

0°0 5 SYMB8OL

SU8ROUTINE CUFO SCCGRAD AL9CNTRY)
C-5MMON/jNf-'T0'LAKD, tl,ki.v 5),
CGHMGN/CHTLQL/MlNMER, MNMER(50)

1 MAUPAR. NCG
a NY(5 0 ), NRY,

KYAXIS, yYN#
4 LYN

DIMENSION LTI(10)
DAYAM8L.NK i 6060606040606008)

A PACK

ALOGN01
MAXMERs
N NC 15 D ) .
X I5o 
NIX,

DUMEE084)
MINPAR, MNPAR(50)t
NTCl NLY,
YK150), KXAXIS,
XyTl, YTITo

KGO a XABSFWONTRY)
GO TOC10,200,0)MKQ

10 KORGLD ; AgSF(ALCGND)
IF(CORAD,LTC,0)MKROLD a KGRGLD.1
IK a 1
KRT F NTRY
NTRY g 3
lAX . I

KXAXIS H 0
GO TO 30

20 XOR0Lp s AWSF(ALATND)
JF(CORAD,LT,0,O1MOROLD ! KOReLDwi
IK v a
NTRY ri 
lAX u 2
kYAXIS q 0

30 CALL RTODMQCORAPKMRDG9,ORMN)
MGRMN: CORMN
MORDG @ XA9SF(KORDG)
IF(KBRDG,EQOKR8LD,ANgKORMN,NELO)GO TO 40
NK * 6
IF(KORDGQV,1006NK a NKml
XOROLD a KORDG
IF(KRTL.T,OSG9 T 35
ICAR a KORD0*.l0Q0#K.ORMN
IF(CORAo,LTtC,o)KOROLD g KMRDGuI
Go TS 50

35 IOAR 4 KORDO
NK a NKe3
GO TO 50
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8100
8200
8300
8400
8500
8600

15700
i5800
15900
16000
1610 0
16200
1638 8
i640
16500
16600
16700
16800
16900
17000
17100
17200
17300
17400
17500
17600
17700
17800
17900
18000
18100
18200
18300

1488
1850
18600
1870 0
18800
18900
19000
19100
19200
19300
19400
I9500
19600
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40 NMK a 2 19700
ICAR 9 KORMN 19800

50 aK x XABSF(NX) 19900
DO 60 LZaip:JK 20000

6o LTT(LZ) n2100
CALL PULA(rCAR 'KLTT(1))
GO TO( 3oola1Ot,03oo#50o1 60)oIK 20300

.20 LTT(3) q LTT(4) ' LTT5 ) LTT(6) ' ISLNK 20400
GO TO 2Q0 20500

130 LTT(4) p LTTI5) * LTTf61 a IBLNK 20600
Go TO 200 20700

150 LTT(l) ! LTT16) * 18LNK 20800
.Q0 TO 200 20900

160 LTT(4) m ISUNK 21000
200 CALL APACKCJHLTT(i)#jCAT) 211 00

00 TO1250,26CIAX 21200
250 MNMER(IKI a ICAT :21300

NNC(IK) * NK 21400
XL(IK) a ALoc 21500
KXAXIS 5 KXANIS*I 21600
IK g IKM* 21700
GO To 300 21800

240 MNPARlIK) a ICAT 21900
NY(IK) a NM 22000
YK(IK) a ALOC 22100
KYAXIS KYAXIS*1 22200
IK a IK*M 22300

300 RETURN 22400
END 22500

PROGRAM LENGTH Q034Q IDENT CHFGL8
ENTRY POINTS CHFOLD 00016
8LOCK NAMES

INFT 001.33
CHTLOL 00473

EXTERhAL SYMBOL5

R1'¢DM
BULAD
APACCK

00$45 SYMBOLI

$UVROUTINE OTeR(t6,AMNIN'sSECRAp) 55800
c CONVERSION GF D£GREES, MINUTES, SECONDS INTO RADIANS 55900

DGaA8SF(DE0) 56060
P i3,14i592654 56100
DEnD:SIGNF t ((rGthA lN/6g,* SEC/3609 , 1.DEQ) >56200
RAD PI* DED/.1860o 56300
RETURN 56400
E i 0 56500
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IDENT DTtR
PROGRAM LENOTH 0011 N
ENTRY POINTS DUlR 00003
EXTERNAL SYMBOL$

oac~tcs,
SUBROUTINE FINDA(RRXY,ALTXALTNALGX.AL0NA,ITR) 56600

C THIS SUORCUTINE ID USED TO CALCULATE THE SEMI-MAJOR AXIS OF THE 56700
C SHHERGID IN PLOTTER UNITS -R NO FURTHER CONVERSIONS ARE NECESSA 56800
C NECESSARY TO CUTPUT UNITS TO THE PLOTTER 56900

IF(X)10110,3C 57000
10 IF(Y)50,50,2C 57tlo
20 CALL MERCTR ti,,ORRALTX, ALGXDUJMMYFLAMX) 57200

CALL MERCTRtlil 0#RRALTNALGNaDUMMYFLAmN) 57300
AgABSF(Y/tF4AMXmFLAMNI) 57400
ITR P 2 975Qo
GO TO 40 376 o

30 A:ABSF(X/(AUCX-ALGN)) 57700
ITR ; 1 57800

C RESTORE BASE MERIDIAN AND PARALLEL IN MERCIR 57900
40 CALL MERCTRtlARR ALTN AeGN B388 0DBD) 58000

C FIND ACTUA; HEIOHT AND WIDTH OF CHART 58100
CALL MER(CTR(C,AFR,ALTXALOX.XMAXYMAX) 58200
CALL MERCTR(c ,ARRALTNALGNXMINlYMIN) 58300
X * XMAXWXMDN 58488
Y YMAX.YMVN 585
RETURN 58600

50 ITR a IS 58700
RETURN 58800
END 58900

IDENT TINDA
PROORAM LENGTH 00246
ENTRY POINTS FThDA 0Q003
EXTERNAL SYMBOLS

HERCTR
00105 SYMBOLS

SUBROUTINE MERCAt 87800
COMMON/MAPSYS/ CORR(4)t RR, DEL, ACHy, 87900

1 IPR, XMIN, YMIN, XMAX, 88000
2 YMAX# MP# ICR, IA, 88±00

BRAHJ RAWI 88200
C 88300

COMMON/INPT/ALATNO4 ALATNM, ALATNS, ALATXDp ALATXM, ALATXS, 88400
1. ALOGND, ALOONM, ALOGNS, ALQGXD# ALOGXM, ALOGXS, 83500
2 I~FpC, KOMP, WIDTH, HITE, DEnDVD, DEGDVH, 88600
4 ICEODVS, NTIC, TlCLGT. Al.TM(5)tAL MM(5),ALTMWS5), 887oo
4 ALNMC(5),ALNMM(5),ALNMS(5,ALTSD(5)',ALTSMH5)DALTSS(5), 88800
5 ALNSD(5),ALNSM(5),ALNSS(5),AR(5), VR(5) 88900

c , , 90 o
CALL FINDA(RRaWIDTHHITEjCORR(2)aCORR(t)',.CORR(4),CORR(3),ACHlRT) 8s1
IF(IRT)130,4Q,.00 89200
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100 CONTINUE
RAHI q (CeRR12(mCORR(j))/HtTE 89400
RAWI R (C0RR(4)sCORRW))/WI0TH 89500
CALL MERCTB(C.ACWTRRICORR(1),CORR(3),XMINYMIN) 89600
CALL MERCTRqCAO)T,RRC0RR(Z),CORR(4),XMAXYMAX) 89700

120 RETURN 89800
130 WRITEOIPRi11) 89900

GO TO 120 9 oooo

101 FORMATtp tNSUFFICIENT INFORMATION To COMPLETE PLOT*) 90100
END 90300

IDENT MERCAT
PROORAM LENGTH 00071
ENTRY POINTS MERCAT 90014
BLOCK NAMES

MAPSYS 00Q21
INFT Q0133

EXTERNAL SYMBeLS
THFNI,

F 1ID DA
MERCTR
ST 2

00104 SYMBOL3

SUBROUTINE MER0TR(tTtAiRRALATsALONXaY) 90400
IF( IT)1a0~12o0 90500

10 BMNmALON 90609
BP n AL.AT 9070 g
XV 3 A*9M 90800
E SQRTF'(ifo.RR*RR) 90900
E2 p E/2,9 91000

INPf a sINF(OP) 91100
gSIN9P 3 E4SINOP 91200
YS A*LOQF't ±,gs!NBP)/cSF(tP)*( ,gwESIN8P)/(±,o*ESINBP))'.E2) 91300o

RETURN 9100
20 SINLA 5 SINF(ALAT) 91700

F AINLA.EaSINL 91800
XA P A#ALON 92000

X a XAftX9 BSNA/W SNA)i2 20
YA a A*LoGF( t1,t0$$tNLA)/COSF(ALAT) *8l,0 .sNLA)/(±,*ESINLA1 )'aE2) 92100
Y m YAmY8 92200
RETURN 92300
END 92400
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PROGRAM LENOTH P0251 IDENT MERCTR
ENTRY POINTS MERCTR Q0Q03
EXTERNAL SVMEOLs

0CICT

S I IP F
LOC'F

90073 SYMBML

U8VReUTIN5 TICX 140000
C 140100
C*************t~e***¢********************************t****a~kb*****7** 140200

C ± 140300
C * T~l$ SUBROUTINE STERES ALUES IN AN ARRAY THAT ARE USED POR PLOTtING 140400
C * TICK MARKS ON A MERCATex OR INVERSE MERCATOR PROJECTION CHARY 140500

140600
C 140800

COMMON/MAPSYS/ CORR(4), RRt DEL, ACHt 140900
$ IpR,, XMINg YMIN, XMAX, 141000
2 YMAXI HMR, ICR, IA, 14ilOO
3 RAHI, RAW! ±41200

C ~~~~~~~~~~~~~~~~~~~141300
COMMON/INPT/ALATND, ALATNMl ALATNS# ALATX ALATXM, ALAtXS. 141400

I AL 0GNO', ALOGNMe ALeQNSo ALOGXDo ALOGXM, ALQGXS, 141500
a pPC, KOMPs WIDTH, HiTE, DEGDVD, DEGD0V, 141600
3 rEGDVS, NTIC, TICLGT# ALTMD(5)tALTMM(5)sALTMS(5)s 141700
4 ALNMr(5)jALNMM(5) ,ANMS(5)pALTSD(5),ALTSM(5),ALtSS5'), 141800

ALNSr(5)',ALNSM(5),ALNSS(5),AR(5). VR(5) 141900
CGMMON/FIX0RAT/P0LNTlX

C 142000
DEGWpC!ORR14tC0RR(3) 142100
XINCRaXMAX*DtL/fCEGWmN7IX)

c 142300
C****TICK MARKS ON LOWER BORDER OF CHART 142400
c 142500

IF(TICLGT,LEt0,Q)TICLG9?0,0O 142600
166 TIC 5 TIC.OT 142700

Y6 :t YMIN 142800
60 M u 0 142900

XX a XMIN 143000
10 XXAXX*XINCR 143100

IF(XX ,GE, X8AX)3 0,o 143200
LO HaM1* 143300

IF (M*)2'il',4 143400
1 TIC1!2|, 0 0TC 143500

GO TO 3 143600
4 IF(MulO)2,#66 143700
6 *ICa;3jo*TTC 143800

M a o 143900
GO TO 3 144000

2 TICIPTIC 144100
3 CAL. PLOTtXXYsr3)

yA a YO*tlCl 144300
CALL PLOT(XXtYA42)
00 TO 10 144500
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C 144600
C***. TICK MARKS Oh UPPER BORDER OF CHART 144700
C 144800

30 IF(YO aGE, (YMAX10,0005))55,35 144900
35 YOPYMAX 145000

TICa'vTTC 145100
GO TO 60 145200

59 CALL PLOTIXMIN#YMIN131
70 RETURN

END 145500

PReGRAM LENGTH 00135 IDENT TICX
ENTRY POINTS ?tCX 00Q03
BLGSK NAMES

MAFSYS 00021
INFT 00133
FTYGRAT 40002

EXTERNAL SYMBOLS
0IC04 00

00124 SYMBOLS

SUBROUTINE TICY 145600
C ±45 70 0
C 14580O
C ! 145900
C 4 'Tl.S SUOROUTINE SCRFS ALUES IN AN ARRAY THAT ARE USED FOR PLOTTING 146000
C * TICK MARKS ON A MERCATOX OR INVEnSE MERCATOR PROJECTION CHART, 146100
C * 146200
C~bt**$$4**¢¢*,b,"*4,*er~ttte,"e~t*****8gete**^s*S***tt**e~g**********t~nste** 146300
C 14640o

COMMON/MAPSYS/ CORR(4), RR. DEL# ACHTI 146500
I iPR', XMIN, YMIN, XMAXl 146600

YMAXj MP, ICR, IA, 146700
RAWI, RAWI 146800

C 1469no
COMMN/INPT/A.LA'TND. ALATNM, ALATNS. ALATXDt ALATXM, ALATX3, 147000

1 ALWOND, ALOGNMi ALBGNSP A4OGXD, ALOGXM, ALOGXS, ±47100
a lpo, KMMPs WIDTH. HITE, DEnDVD, DEGDVM, ±47200
4 E-EGPVS, NTICo TICLGT, ALTMD(5)#ALTMM(5),ALTMSi5# 14730o
4 ALNMt(5) ,ALNMM(5),AL.NMS(5,,ALTSD(5) ,ALTSM(5 ),ALTSS(5 , 147400

ALNStI(5),ALNSM(5),ALNSS(5)DAR(5), VRW5t 147500
C 147600

60 ALATQ-ORRI1) 147800
YINCRFDEL./NTIC 147900
IF(TlVLGT,LE,0,o)TICLGTpo,o6 148000

166 TIC ; TICLOT 148.00
XX - XMIN 148200
M I "' 3 1 4830 0

200 N v 0 148400
YY P YMIN 148500

100 AWPATALATOYPNCR 148600
CALL MERCTR(CAC.TiRRALATCORR(MW).DUMYY)
IF(yY ,GE, VPAX199,20 148800
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2Q N;N*j 148900
IF(No5)5,4,25 149000

4 TIC±P2,ooT!C 14910O
G0 TO 6 1492o0

1. IF(N'10)5,±7&!7 149300
17 TIC±io1TtC 149400

N F 0 1 4950 0
GB TO 6 149600

9 TICl1TIC 149700
S CALL PLOT(XX'iYY,3)

XA 3 XX*TICI 149900
CALL PLOT(XAaYYi'2)

35 GO TO loo 150100
99 IF(XX ,GE, 1XMAX-o0g5))±5f48 150200
48 XX;XMAX 3o

TICR"TIC lS040
AL ATaCORR () 150500
MI ao 4 150600
GO TO 200 150700

105 CALL PLOT(XMINYMIN.3)
401 RETURN 13430

END 154400

PROGRAM LENGTH Q0147 TICY
ENTRY POINTS TrCY qoo03
BLOCK NAMES

MAFSYS 00021
INFT 00133

EXTERNAL SYMBOL$

MERCTR
PLE T

o0027 $YMBOLS

SUBROUTINE BLL.A(INLA9KJ#ITFMP) 13300
CiMENSION IYEMP(KJ) 13400
ILAB.ONLAO 13500
Co 10 IIKo:,KV 13600
KgKJwIK*1 13700
ITEMP(K)=MOD(ILA8,±0) 13800
ILAB=:LAB/$0 13900
IF( ILAB)S0 ,1 1,1 14000

10 CONTINUE 14100
it RETURN i 4200

eND i4300
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PRCQRAM LENGTH 0003 02 BULAO
ENTRY POINTS OULAg Q090
EXTERNA4 SYMR0LM

XMq DF
00M3 SYMBOL$

SUBROUTINE RTODM(RAD,IDEGAMIN) ±28400
Pi a 3,1419926954 128500
RTOD 180.a/P1 128600
CLTA 0,0000001 l2e700
CEO SiGNF'(A9SF(RAD)*RTSD*DELTA?,RAD) 128800
I1E2 DEG 128900
AMIN a ABSF(CEGqIDEG)*6oo 129000
RETURN 129100
END 129200

PRMQRAM LENOTH 00114 IDENT RTODM
ENTRY POINTS R~tcM P0003
EXTERNAL SYMBOLS

lc0010±0
GIC03±00

00933 SYMBOLS

SUBROUTINR ANGANe tXPT#XAYP?,YAANP) O 2
C COMPUTES ANQLE OF ROTATION FRANNOTATION 0 2
c 0 4

Pz3 141592603 G 5
XIRADO, 01745'29 G 6
TYMPgANG a 7
IF CXPT.XA) 1,10,1 0 a

I ARG=(YPT.YAY/(XPTjXAl a 9
IF JARG) 2s4.6 a 10

2 IF CYPT YA) lo4.9 0 11
3 ANG(A tAN(ARG))/XRAD 0 12

GO TO 14 a 13
4 IF (XPTXA) 'a±0.1.0 0 14
g ANGRPI/XRAD 0 15

GO TO 14 0 16
a IF (YPTiYA)'7,468 0 17
7 ANGP(ATAN(ARGC PtI)/XRAD G is

GO TO 14 a 19
8 ANG=(ATANtARG)Y/X9AD 0 20

GS TO 14 0 21
9 ANGP(ATAN(ARG)*PI)/XRAD 0 22

GO TO14 0 23
10 IF (YPTcYA)1 .11 i12 0 24
ii ANG;2790o 0 25

0O TO 14 0 24
12 ANO;9010 0 27

GO TO 14 S 28
13 ANG;TEMP 0 29
14 RETURN 0 30

END 0 31.
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IDENT ANGANO
PReGRAM LENGTH 00242
ENTRY POINTS ANGANe 00P03
EXTERNAL lYMBOLS

WCD??T,
ATANF

00o76 SYMBOu$

S~'.T I NE FIXAN¢(XPTYPT,ANGCHARKeUNtILINE. IPT',IUP)
C '- TIS FIX NUMOERS 1 2
C 1 4

AHTxO 07

XRADuO,gj745129 1 5
CNGnANG*9Q,1
IF (MOD(KXUNT,2),NrC,0 GO To I 1 7

C ANNOTATES FPCSURES TO THEIRIGHT HAND SIDE OF THE DATA POINT I a
XPUXPT 1 9
YPLYP? 5I t0
GO TO 4 1 11

C ANNOTATES FIOURES TO T9i LEFT WAND'51D or THE DATA POINt I 12
1 8NG;((NG*180,)*XFAD 5 13

IF (NrIGGT,4) GO TO 2: 1 14
HYPsAHT(*6,/7, *(NFIGl) 1 15
GO Te 3 1 1.6

2 HYPmAHtOe6,/7,)NFtG I 17
3 YYxHYP*SINf!E.NG) 18

XXuHYP*Ce$FfENG) I 19
YPmYPT*yY I 20
XPmXPT4XX 1 21

C L10NEcO EVERY POINT ILINEPI EVERY N TH POINT ANNOTATED
C ILINE02 PLOT VALUE SERIES NO ANNOTATION

4 lF'(ILjNE.±)%Ci,1.,9
It lF(M00(KOUNT IPT),NEa1) Go TO 9

CALL PL9T(XPTYPTi!UP)
CALL NUM8ERP(yPYPAHTCHARpQNG,2HF5)
CALL PLOT(XPIYPT,3)
CALL SYMBOLCYPTOYPT0oll050,to0oau)
GS TO 7

9 CALL PLeT(XPT, ipTiUP)
GO T7 7

10 CALL NUMBER (XPi'YPAHTsCHARCNG,2HF0)
CALL PLOT(XPTYPT*3)

20 CALL SYMBLC(XPTYPTO 02o*3#,0r,0,1)
GO TO 7

7 CALL PLOT (XPTjYPT'3 I 31
IUPvz

0 RETURN I 43
END 1 44
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PROGRAM LENOTH
ENTRY POINT I
EXTERNAL SYMBOL$

o0a23 SYMBOL5

FMXAN0

0 IC 041.0 0
WQICDQT,
POT

;PNF'
,Osv

A8GRT, fUN UNfT RVAD ATTEMPT tN UNASSIGNn UN IT MUST HAVE. ECWP
D1CLAR AT ON, YOU WAVE TR 7O EAD FROM A LwN.T TWAT
HAS NOT UEEN WRITTEN ONI IF LUNP69,CHOCK FORTRAN CARD
FOR X OPTION,

LUN :x 69
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